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(57) [Abstract] 

[Problems to be Solved by the Invention] 

ultrasonic cleaning device of domestic where cleaning 
efficiency which does regular optimum contact vis-a-vis 
surface of item being cleaned and is possible is high isoffered. 

[Means to Solve the Problems] 

To have ultrasonic vibration part 4 where front part ultrasonic 
horn 1 9 is connected to front side of the ultrasonic oscillator 
1 7, contacting and with ultrasonic cleaning device 1 which 
washes, flatness of end face 19A of front part ultrasonic horn 
19 to be set item being cleaned by 500;mu m or less in the end 
face 19A of front part ultrasonic horn 19, maximum length 
L, contact area S of contact surface at same time for the item 
being cleaned of end face 1 9A to be set by each 0.4 - 2.5 cm, 
0.04-2 cm , in addition, ultrasonic vibration part 4 inside 
vibrating part cover 3 is stored up & is locked, vibrating part 
cover 3 the movable is provided unrestrictedly in equipment 
gripping part 2. 

Because of this, end face 19A of front part ultrasonic horn 19 
becomes following possible in surface of item being cleaned, 
regular optimum contact is done, is possible, can actualize 
ultrasonic cleaning device of domestic where cleaning 
efficiency is high. 
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Claims 



[ft** 2] 
[If** 3] 



[Claim(s)] 
[Claim 1] 

With ultrasonic cleaning device where it has ultrasonic 
vibration part where ultrasonic horn isconnected at least to 
front side of ultrasonic oscillator, item being cleaned contacts 
the end face of aforementioned ultrasonic horn and washes, 

end face of aforementioned ultrasonic horn being plane in 
general, atsame time aforementioned ultrasonic vibration part 
inside vibrating part cover is stored up &is locked, movable 
can provide aforementioned vibrating part cover 
unrestrictedly in equipment gripping part, end face of 
aforementioned ultrasonic horn isfollowing possible in 
surface of item being cleaned and ultrasonic cleaning 
devicewhich is made feature. 

[Claim 2] 

ultrasonic cleaning device which is stated in Claim 1 where 
aforementioned ultrasonic vibration part is locked to 
aforementioned vibrating part cover with position which 
hitsagainst paragraph of vibration and makes feature. 

[Claim 3] 

Aforementioned vibrating part cover and aforementioned 
equipment gripping part removal ispossible and ultrasonic 
cleaning device which is stated in any of the Claim 1 or Claim 
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2 which is made feature. 
[Claim 4] 

driving electric power of aforementioned ultrasonic vibration 
part is 8 W or less of 1 W or moreand ultrasonic cleaning 
device which is stated in any of Claim 1 through Claim 3 
which is made feature. 

[Claim 5] 

flatness H of end face of aforementioned ultrasonic horn is set 
by 500;mu m or less, maximum length L of contact surface at 
same time for aforementioned item being cleaned 0.4 - 2.5 
cm, contact area S is 0.04 - 2 cm 2 and ultrasonic cleaning 
device which isstated in Claim 1 which is made feature. 

[Claim 6] 

To soak fouled portion of item being cleaned with water or 
wash liquid, end face being plane in general and and surface 
area applying ultrasound with oscillator of 0.04 - 2 cm 2 , 
soiling is floated, & with cleaning method of cloth, 

angle which end face of aforementioned oscillator and surface 
ofaforementioned item being cleaned form is 70 - 1 10 degrees 
and cleaning methodo of the cloth which is made feature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention regards ultrasonic cleaning device of domestic 
which washes clothing or other cloth and cleaning method of 
cloth. 

[0002] 

[Prior Art] 

Until recently, there are some which are disclosed in Japan 
Unexamined Patent Publication Hei 1 1- 47061 disclosure as 
the technology which washes fiber product etc making use of 
ultrasonic vibration. 

It is something which with this technology, exciting wash 
liquid which waspressurized with washing equipment, spray it 
tries it will do in the item being cleaned, to remove soiling etc 
of item being cleaned. 

As for washing equipment, washing part and grip which have 
ultrasonic oscillator areprovided as one unit, connect this grip 
and water supplying mouth with the flexible tube and has 
reached point where wash liquid is introduced into the 
washing equipment. 

[0003] 
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In addition, ultrasonic cleaner which relates to Japan 
Unexamined Patent Publication Hei 6-218337 disclosure 
statement is known. 

As for this ultrasonic cleaner, oscillator in box is stored up & 
is locked,horn protruding has done in forward direction of 
box. 

[0004] 

[Problems to be Solved by the Invention] 

But, regarding Prior Art which was inscribed, because 
ultrasonic oscillator it isprovided as one unit vis-a-vis grip 
and box, grip doing grip and box, when it tries to press horn 
end which isprovided in tip end side of ultrasonic oscillator to 
item being cleaned, Grip doing grip and box, in order for 
person whodoes washing operation horn end face to oppose to 
item being cleaned, it was necessary the angle adjustment to 
do. 

Because of this, also when it does, horn end face surface 
contact do in the item being cleaned, partially contacting, 
washing range is restricted and/or therewas a problem that 
cleaning efficiency decreases. 

[0005] 

Then, this invention does regular optimum contact without 
needing specialoperation technology, vis-a-vis surface of item 
being cleaned, it is possible , the ultrasonic cleaning device of 
domestic where cleaning efficiency is high and cleaning 
method of the cloth are offered have made objective. 

Namely, as for this invention, vibrating washing child 
contacts the effective vis-a-vis item being cleaned, washing 
energy imparting is done withoutwastefulness, it makes 
objective. 

[0006] 

[Means to Solve the Problems] 

this invention has ultrasonic vibration part where ultrasonic 
horn is connected at least to the front side of ultrasonic 
oscillator, with ultrasonic cleaning device which contacts and 
washes,flatness H of end face of ultrasonic horn is set item 
being cleaned by 500;mu m or less in end face of 
aforementioned ultrasonic horn, maximum length L s contact 
area S of contact surface for aforementioned item being 
cleaned was set to 0.4 -2.5 cm. 0.04-2 cm 2 respectively to 
make feature, ultrasonic vibration part inside the vibrating 
part cover is stored up & is locked, movable can provide 
theaforementioned vibrating part cover unrestrictedly in 
equipment gripping part, end face of theaforementioned 
ultrasonic horn is following possible in surface of item being 
cleaned,, it has made main constitution. 
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[0007] 

With this invention of this kind of constitution, vibrating part 
cover following to surface of item being cleaned, in order end 
face of ultrasonic horn surface contact todo, ultrasonic 
vibration altogether end face of ultrasonic horn propagation is 
possible. 

Because of this, with this invention, there is action which 
raises the cleaning efficiency. 

In addition, flatness H of end face of ultrasonic horn to be set 

by 500 ;mu m or less, because maximum length L, contact 
area S of contact surface at same time for item being cleaned 
was set to 0.4 - 2.5 cm, 0.04-2 cm 2 respectively, be able to 
guarantee the surface contact of surface of item being cleaned 
securely, washing range can bedesignated as maximum limit. 

[0008] 

As for feature of ultrasonic cleaning device of this kind of 
handy type by factthat output is small, in addition, as for use 
because general household is designated as object, effect is 
acquired is necessary with method of use. 

For user, in ultrasonic cleaning device of handy type where 
fact thatcontact direction of oscillator is vertical is not 
self-explanatorything, like this case, effect when it considers 
even to that kind of method of use was necessary. 

Because of that, cleaned surface surface area, length, 
flatness, which shows especially effect furthermore,kind of 
mechanism where becomes unrestrictedly angle 
verticalbecomes necessary, you discovered this applicant . 

Here, method which possesses size of certain extent you use 
and contact surface surface area and length for user 
selfishness is good. 

As for user having in hand, in order to operate oscillator, asfor 
oscillation plane direction for item being cleaned can make 
imparting loss of energy easy to change, because of that 
surface area and length themethod which possesses size of 
certain extent being operation, small. 

On one hand, ultrasonic cleaning device of handy type power 
is small unlikethose of industry type, because of that, power it 
concentrates it ispossible with one where contact area of 
oscillator is small. 

Furthermore, contact surface surface area is surface which 
touches' to item being cleaned substantially. 

When void part aspect etc which does not contact item being 
cleaned on the oscillator aspect of for example round type 
condition exists, it is surface area which deducts void surface 
area. 
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Also treatment regarding length is similar. 

oscillator length is maximum length on oscillator aspect, in 
case of round incase of diameter . ellipse in case of major 
axis length, rectangle shape bisector length is suitable. 

[0009] 

In addition, fouled portion of item being cleaned to soak this 
invention, with wateror wash liquid, end face being plane in 
general and and surface area applying ultrasound with 
oscillator of 0.04 - 2 cm 2 , soiling isfloated, with cleaning 
method of cloth, angle which end face of oscillator and 
surface of item being cleaned form is 70 - 110 degrees, it 
makes feature. 

[0010] 

With this kind of cleaning method, end face of oscillator is 
designated as theabbreviation flat, because surface area is set 
to 0.04 - 2 cm*, drivewith low electricity consumption 
becomes possible. 

In addition, altogether end face ultrasound propagation is 
done in the surface of item being cleaned, due to fact that 
angle which end face of oscillator and surface of item being 
cleaned form sets to range of 70 - 110 degrees, itis possible , 
it does washing whose efficiency is good, it becomes 
possible. 

[0011] 

[Embodiment of the Invention] 

You explain below, on basis of embodiment which shows 
detailsof ultrasonic cleaning device which relates to this 
invention in drawing. 

[0012] 

(embodiment 1 ) Figure 1 is partial cross section side view 
which shows embodiment 1 of ultrasonic cleaning 
devicewhich relates to this invention. 

As for this ultrasonic cleaning device 1 , summary it is 
constituted from ultrasonic vibration part 4 which inside 
vibrating part cover 3 and this vibrating part cover 3 which in 
equipment gripping part 2 and equipment gripping part 2 are 
provided in rotatable it is stored up & is locked. 

[0013] 

As for equipment gripping part 2, as shown in Figure 1 , light 
emitting diode 9 as battery holder 6 and drive circuit part 7 
and switch part 8 and drive verification lamp is built into 
casing 5 of approximate cylinder which becomes synthetic 
resin. 

In addition, unshown back cover which is plugged has been 
mounted battery holder 6 in rear end of casing 5. 
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[0014] 

On one hand, front part of casing 5, directing to specified 
angle (for example 30 deg extent ) lower,is configuration 
which bending is done. 

As for front end of casing 5, curved surface 10 which curves 
destined for the inside is formed. 

In addition, support plate 1 1 is installed respectively in both 
sides of the front end of casing 5. 

And, vibrating part cover 3 neck swing (rotation ) axial 
support is done to support plate 1 1,1 1 of this pair, 
unrestrictedly in anterior and posterior directions. 

[0015] 

ultrasonic vibration part 4 is supported flange material 14 
clamping being done by the screw-in doing front end 12A and 
cover tip 13 of vibrating part cover main body 12 of 
cylindrical vessel condition which front end opens. 

ultrasonic vibration part 4, connecting piezoelectric body 
15,16 of pair, consists of front part ultrasonic horn 19 of 
specified length dimension which is connected to front 
endface of rear part ultrasonic horn 1 8 and ultrasonic 
oscillator 17 which are connected to rear end surface of 
ultrasonic oscillator 17 and this ultrasonic oscillator 17 
whichbecome. 

These rear part ultrasonic horn 18 and front part ultrasonic 
horn 19 are divided on front and back of ultrasonic oscillator 
1 7,but ultrasonic horn is formed by having both. 



It is formed with metal which is easy to convey vibration 
inorder these rear part ultrasonic horn 1 8 and front part 
ultrasonic horn 19 change vibration of ultrasonic oscillator 16 
intospecific frequency, to make vibration strong. 

In addition, front part ultrasonic horn 19 is set, in order from 
front end of vibrating part cover main body 12 protruding to 
do to forward direction. 

[0016] 

Especially, with this embodiment 1, setting flatness (flatness ) 
H of end face 19A of front part ultrasonic horn 19 to 0.1 mm 
or less, we have made abbreviation flat surface, at thesame 
time, we set maximum length L. contact area S of contact 
surface for item being cleaned of end face 19A toO.l - 4 cm. 
0.01 -20 cm 2 respectively. 

In addition, maximum length L. contact area S of contact 
surface for flatness H. item being cleaned of end face 19A 
of the front part ultrasonic horn 19, is set to H°" 5 X L/S 
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[0017] 

When this kind of, front part ultrasonic horn 1 9 is used, angle 
which end face 19A and surface of item being cleaned of 
front part ultrasonic horn 19 form becomes range of 70 - 110 
degrees, it isdesirable . 

Namely, with end face 19Aentirety ultrasound propagation is 
done satisfactorily in surface of item being cleaned, by doing 
this kind of angle setting, it is possible , itfloats soiling of item 
being cleaned which is soaked with water or the wash liquid, 
& it is possible , it does washing whose throughefficiency is 
good, it becomes possible. 

[0018] 

Furthermore, unshown electrode is connected by piezoelectric 
body 15,16 , electric powerthrough metallization 20,21 from 
power supply, has reached point where it canbe supplied. 

In addition, this embodiment putting, position which installs 
flange material 14 in ultrasonic vibration part 4, with position 
where paragraph of thevibration exists, is set to front side of 
piezoelectric body 15 concretely. 

With this embodiment, this way holding structure where 
amount of decay of ultrasonic vibration islittle by supporting 
position which hits against paragraph of thevibration of 
ultrasonic horn, can be acquired. 

[0019] 

Here, constitution of ultrasonic vibration part 3 is explained 
furthermore in detail. 

[0020] 

With aluminum rear part ultrasonic horn 1 8 and front part 
ultrasonic horn 19, it tightened making use of those whichin 
cylinder piezoelectric body which designates PZT which is a 
solid solution of Pb Zr0 3 and Pb Ti0 3 as piezoelectric body 
15,16, as main component do polarization in thickness 
direction, itinserted torque and ultrasonic vibration part 3 of 
this embodiment, in 50 kg-cm it prepared Langevin ultrasonic 
oscillator (ultrasonic vibration part 4 ) which becomes. 

In addition, flatness H of end of front part ultrasonic horn 19 
was set to 500;mu m or less, at same time, maximum length 
L s contact area S of contact surface for item being cleaned 
of the end face 19A was set to 0.4 - 2.5 cm. 0.04-2 cm 2 
respectively. 

Furthermore, it set projection angle for surface of item being 
cleaned of end face of the front part ultrasonic horn 1 9 to 70 - 
1 10 degrees. 

[0021] 

cover tip 13, as shown in Figure 1, is cylindrical shape which 
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becomes the synthetic resin. 

rear part of this cover tip 1 3 is set, in order screw-in to do in 
front end of casing 12. 

In addition, front part of cover tip 13 is formed, in order from 
casing 12 to surround front part ultrasonic horn 1 9 which 
protruding is done. 

[0022] 

With this embodiment, as shown in Figure 1 , as for end face 
19A of front part ultrasonic horn 19 it is set to end face and 
abbreviation flush of cover tip 13, but inorder from end face 
of cover tip 13 for there to be a position of the backside , it is 
possible to set. 

Concrete, when end face 19A of front part ultrasonic horn 19 
designates distance which the protruding is done as a from 
end of cover tip 13, - range of 5 mmdaD 10 mm desirable. 

user cannot require skill and by setting protruding distance a 
to thisrange, effective washing becomes possible. 

[0023] 

In addition, with this embodiment, rear end surface of 
vibrating part cover main body 12 directing to the outside, in 
order to curve, it is formed. 

Because of this, directing to direction which in Figure 1 
isshown with thick arrow, rotation it does vibrating part cover 
3 which axialsupport is done, in support plate 1 1 , it becomes 
possible. 

Because of this, in order to press end face of cover tip 13 to 
item being cleaned A with equipment gripping part 2, end 
face of cover tip 13 opposing to surface of the item being 
cleaned A by operating, there is following action which 
contacts, as shownin Figure 2, end face of cover tip 13 and 
end face 19A of front part ultrasonic horn 19, itbecomes 
securely it meets to item being cleaned A possible. 

With this state, soiling of item being cleaned A becomes 
securely is removed possible by driving ultrasonic vibration 
part 4. 

[0024] 

This way, with this embodiment 1, in order to handle for 
example pen, operating,operating, operating variously, in 
clutch and/or because end face of cover tip 1 3 follows to 
surface of item being cleaned securely, it does the assured 
cleaning operation easily, it is possible . 

This way, because end face (end face of front part ultrasonic 
horn 19 ) of cover tip 1 3 it can contact surface of item being 
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cleaned appropriately, you wash effective by small electric 
powerwhich uses battery, it becomes possible. 

This way, with this embodiment, ultrasonic cleaning device 1 
of miniature of domestic canbe actualized. 

[0025] 

You explained above, concerning this embodiment 1, but with 
this embodiment, it ispossible to removeable to provide 
vibrating part cover 3 and equipment gripping part 2 . 

washing operation is done by making this kind of constitution, 
with only the vibrating part cover 3 it becomes possible. 

Furthermore, in this case, it is necessary to set metallization 
20,2 1 relativelylong. 

[0026] 

(embodiment 2 ) Figure 3 has shown embodiment 2 of 
ultrasonic cleaning device which relates to this invention. 

With this embodiment 2,. before being something which 
connected with equipment gripping part 2 and vibrating part 
cover 3 in embodiment 1 which was inscribed making use of 
flexibility cover part 22 of accordion shape, other constitution 
before is similar to embodiment 1 whichwas inscribed. 

With this embodiment 2, because flexibility cover part 22, 
metallization 20,21 is surrounded, water repellancy is raised, 
it is possible . 

In addition, through this kind of flexibility cover part 22, as in 
Figure 3 shown withthick arrow by connecting, direction of 
vibrating part cover 3 is changedunrestrictedly, it becomes 
possible. 

Furthermore, other constitution of this embodiment 2, because 
before to the embodiment 1 which was inscribed it is similar, 
abbreviates explanation. 

[0027] 

(embodiment 3 ) Figure 3 has shown embodiment 3 of 
ultrasonic cleaning device which relates to this invention. 

With this embodiment 3, being something where connected 
with equipment gripping part 2 where under side is dented in 
hemisphere condition and top side vibrating part cover 3 
which protruding is done in hemisphere condition making use 
of ball bearing 3 1 of the plural, as for other constitution 
before it is similar to embodiment 1 which was inscribed. 

With this embodiment 3, through ball bearing 3 1 of plural, 
direction of vibrating part cover 3 is changed unrestrictedly 
due to fact that vibrating part cover 3 in anterior and posterior 
directions and left and right directions is supported in 
rotational freedom, it becomes possible. 
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Furthermore, other constitution of this embodiment 3, because 
before to the embodiment 1 which was inscribed it is similar, 
abbreviates explanation. 

[0028] 

You explained above, concerning each embodiment, but this 
invention is notsomething which is limited in these, various 
design change which are annexedto gist of constitution are 
possible. 

With each embodiment which before for example was 
inscribed, it made theconstitution which uses battery as power 
supply, but as shown in the Figure 1 and Figure 3, connecting 
external power supply to power supply jack section 23, also it 
is possibleto use. 

When this battery is used, because operation by small electric 
powerbecomes important, 1 W~8W. preferably, 1 W~6W is 
effective. 

[0029] 

[Effects of the Invention] 

As been clear from explanation above, according to invention 
whichis stated in Claim 1,5 , to set flatness H of end face of 
ultrasonic horn to500;mu m or less, maximum length L % 
contact area S of contact surface for item being cleaned to set 
to 0.4 - 2.5 cnu 0.04-2 cm 2 respectively, at same time in 
equipment gripping part movable unrestrictedly providing 
vibrating part cover, Because end face of aforementioned 
ultrasonic horn it is following possiblein surface of item being 
cleaned, there is an effect which actualizes the ultrasonic 
cleaning device which can be handled easily without requiring 
skillin user. 

In addition, end face of ultrasonic horn contacting, it becomes 
easy,altogether horn end face propagation does ultrasonic 
vibration in item being cleaned it is possible, raises washing 
effect is possible to item being cleaned . 

Especially, it is effective vis-a-vis ultrasonic cleaning device 
which includes cover. 

[0030] 

According to invention which is stated in Claim 2, because 
the ultrasonic vibration part, it is locked to vibrating part 
cover with position which hits against theparagraph of 
vibration, propagation it is possible effectivelywithout 
attenuation doing ultrasonic vibration from ultrasonic 
vibration part. 

Because of this, small electric power and ultrasonic cleaning 
device of the domestic of miniature can be actualized. 

[0031] 
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Because vibrating part cover and equipment gripping part 
removal is possible according toinvention which is stated in 
Claim 3, in addition to Effect of Invention which is stated in 
Claim 1 and Claim 2 , ultrasonic cleaning is done with 
vibrating part cover itbecomes possible , from uses compact it 
becomes possible. 

[0032] 

Because driving electric power of ultrasonic vibration part is 
8 W or less of 1 W or more accordingto invention which is 
stated in Claim 4, in addition to the Effect of Invention which 
is stated in Claim 1 -Claim 3 , operation by small electric 
powerbecomes possible. 

[0033] 

According to invention which is stated in Claim 6, by factthat 
end face of oscillator is set to specified surface area drive with 
low electricity consumption becomes possible, 
miniaturization of ultrasonic cleaning expedient entirety 
whichincludes oscillator is assured, is possible . 

In addition, altogether end face of oscillator ultrasound 
propagation is donesatisfactorily in surface of item being 
cleaned, there is an effect that it is possible, it can do washing 
whose efficiency is good. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is a partial cross section side view which shows 
embodiment I of ultrasonic cleaning device which relatesto 
this invention. 

[Figure 2] 

It is a side view of principal part of embodiment 1 of 
ultrasonic cleaning devicewhich relates to this invention. 

[Figure 3] 

It is a partial cross section side view which shows 
embodiment 2 of ultrasonic cleaning device which relatesto 
this invention. 

[Figure 4] 

It is a side view of principal part of embodiment 3 of 
ultrasonic cleaning devicewhich relates to this invention. 

[Explanation of Symbols in Drawings] 

1 

ultrasonic cleaning device 
17 

ultrasonic oscillator 
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front part ultrasonic horn (ultrasonic horn ) 
19 A 
end face 
2 

equipment gripping part 
3 

vibrating part cover 
4 

ultrasonic vibration part 
6 

battery holder 
A 

item being cleaned 
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[Figure 2] 
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[04] [Figure 4] 
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